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On the Method of Analyzing the Productivity of S0V/72-59-11~12/15 
Glass Industr; 


the general work input per final-production unit is drawn UD. 

In this Way, it becomes Possible to compare the productivity, 

of domestic’ glassworks with that of foreign glass factories, 

The table Bives, as an example, the data obtained in two works 
in which production igs organized along different lines. By means 
of an analysis of the productivity of individual works it is 
Possible to take measuresfor the rationalization of working 
Processes, There is 1 table, 
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Plyusnin, v, G.;_Plotkina, N. I.; Chertkova, 3, Tog Lysenko, A, P, 
Geyn, N, Vis Varfolomeyev, D. F, 


1 ! 
| 
i Processing of tars obtained in the Pyrolysis of Petroleum hydrocar-~ 
H bons (Pererabotia smnoly piroliza neftyanykh uglevodorodov) I 
Sverdlovsk | Sredne-Ural'skoye knizhnoye izd-vo, 1965. 114 p, | 
illus., biblio, Errata Slip inserted, 1,200 copies Printed, | 
j Series note: Akademiya naulc SSSR. Ural'skiy filial. Institut 
| knimii. Trudy, vyp. 8 a 
| | 
| 


TOPIC TaGS: Petroleum Bessey product, aromatic hydrocarbon, } 
pyrolysis : “Z;, alkene, Powwmerdization , petreQuimrtldnt 
et rcs ti ins dhocarte , ; Drow. ALaiw | we 


rated compounds), It was determined that unsaturated compounds 
contained in pyrolytic tars can be converted into 
resins which separ 
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1. Ural'akiy filial AW SSSR. 
(Butane) (Alkylation) 
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Experience in the clinical use of novobiocin, Antibiotiki 
10 no.10:930-934 0 '65. (MIRA 18:12) 


1. Vsesoyuznyy nauchno-issledovatel'skiy institut antibiotikov; 
Klinika infektsionnykh zabolevaniy II Moskovskogo meditsinskogo 


instituta 1 Institut klinicheskoy i ekenerinental’noy khirurgii. 
Submitted Jan. 14, 1965. ; 
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: jelly iéates: agente : Sipuniaatian spigdialtyinateaté; lactone i 
nit, linear elmer cyclization, . polymoncallylmaleate, sillylic bond, maleic bond; 


termolecular: capaadatsaoel ain tranoleculer int teraction 


‘ABSTRACT: the present investigation isa etintinuation of earlier work by the 
‘authors on bulk polymerization of monoallyl esters of maleic and sitraconic acids in 
the presence of benzoyl peroxide (Vy*sokomolek. soyed., 4, 844, 1962), which . 
eal rmation.of linear polymers containing cyclic units, ss a result of 
} remolecular ‘interaction of double bonds. --In-the-present-study » 
leate were: pubjected to. blk. polymerization ‘dy Sealed ampules 6 2. 

‘or 2 hours at 80C in the presence of benzoyl peroxide. A polydiallylmsleate with a 
'33..33,4% total unsaturation, corresponding to one double boné per polymer unit,was 
produced, with the allyl alcohol groups constituting 31-31. 4%. The following 


- ‘sformia is suggested for the polymer: 
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Since analys: is. also saveeled the: ‘presence in the iguer of of can tirated maleic 
: (pants, another. straotural pattern for the polydiallylmaleate wes suggested: 
7 soit oti = ch — CH= 4 


a 


ve 7 Hy CHa, > 


: Se an ae di? : 
‘When an aliquot: ‘of “the : seigaiaiginelest Was danonified fon 54 hours with 0.5 


“normal sodiun hydroxide and neutralized with hydrochloric seid, a precipitate was 
Papal which’ aa to have the structure. 
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units containing unsatu- 


pated groups, the cyclization having taken place as the result of interaction of the 
‘maleic and allylic double bonds. Orig, ert. has: 3 formas, 
i : 4 


—- TASSOCIAPION: Institut vy*sokomolekulyarny*kh soyedineniy AN SBR (Institute of 
Bigh-Molecular Compounds, AN SSSR). ; 
UBUINIED! 24Apr63° | 
SUB COIE: Gt, 0G” =O REF SOV! 003 OTHER: 002 


ENCL: 00 
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19--26-5--33/69 
Arbuzova, I. &., Ushakov, S, ey Plotkina, S. As, Yefrenova, 


Vo Hey Vlezlo, I. XK. e 
> as 


On the Conversion Reactions of Hetnylolnetacrylamide (0 
reaktsiyakh prevrashcheniya netilolmetakrilamida) 


Zhurnal Obshchey Khimii, 1958, Vol. 28, Ur 5, 
pp. 1266 - 1269 (USSR) 


In carrying out one of the experinents for the synthesis of 
nethylolmetacrylanide according to Feuer, Lynch ( Fayer i 
Linch) (Reference 1) the authors separated, besides this con-~ 
pound,also a product with the nelting point 80.5 - 81.5°C 
which ,until now,has not been identified as dimetacrylamido- 
dimethylether. Many experiments to isolate this product fron 
the mixture of final products of the above synthesis did not 
succeed, which also was the reason for investigating the con- 
version reaction of nethylolmetacrylamide more in detail. The 
experinents to realize the dimetacrylanidodinethylether by 
conversion of the nethylolnetacrylamide with benzoylchloride 
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in alkaline mediun according to Zigeuner (Tsigeyner) (Refer. 
ence 3) did not succeed, Being of the opinion that the ether vould 
have to form asa firal product in tne synthesJs of nethylene~ 
dinetacrylamide in the presence of acidous catalysts the be. 
haviour of methylolmetacrylamide in the presence of acidous 
catalysts was investigated. On heating of the latter with a 
small amount of hydrochloric acid it could be converted into 
the dimetacrylamidodimethylether, In the case of increased 
concentration this ether was converted to the already known 
nethylenedinetacryl:mide (see reaction schene) , According to 
the data by Rover end Iycch, the nethylolmetacrylamide polymerizes 
on heating in the Presence of mineral acids and boron chloride 
(B cl.) with fornation of unmeltable and insoluable polymers, 


which fact indicates & three-dimmsional structure. The experi-~ 
ments carried out by the authors showed that the methylolmet-. 
acrylamide also polymerizes on the action of peroxide stimulaters 
in which case polymers of a line or three-dimensional structure 
can be obtained, depending on the prevailing conditions, In 

Card 2/3 the case of irradiation of this amide with ultraviolet light 
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On the Conversion Reactions of Methylolmotacrylanide 79-28-5-33/69 


a solid unmeltable polymer results from it. In the masspoly- 
merization in the presence of bensoylperoxide a vitreous poly- 
mer forms which is inso in water and usual organic solvents. 
There are 6 references, of which are Sovict. 


ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy Akademii nauk SSSR 
(Institute for High-Holecular Compounds, AS USSR) 


SUBMITTED ; April 29, 1957 
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B110 


tee GS B101 
AUTHORS: Arbuzova, I. A., Plotkina, 5s. Aey Sokolova, 0. y, 
en ee a a 
TITLE: Synthesis of linear polymers of the monoallyl esters of 


unsaturated acids by cyclic polymerization 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 6, 1962, 
843-847 


the bulk polymerization of monoallyl maleinate (I) and monoallyl 
citraconate (II) with benzoyl peroxide (BP) as a Catalyst was investigated, 


Results: (1) In the case of (I), the conversion increased with increasing 
content of Bp (4.86% conversion with 0.5% Br, 40.0% conversion with , 


with 2% BP). (2) the conversion of (I) increased with increasing tempera- 
ture, whilst more and more of the insoluble polymer with three-dimensional 
network wag formed: thus 19% of insoluble polymer wag obtained at 60° 
with 48% Conversion, 66% of it at 80°C with 80% conversion, To obtain 
linear polymers, soluble in organic solvents, work waa done also at 60% 
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Ss 
Synthesis of linear polymers ... Bi 


and with up to 40 conversion. (3) The polymerization of (II) did not 

yield insoluble polymers, even at 100-130°C. (4) The intrinsic viscosity, 

the molecular weight, the percentage of insaturation of alcohol and acid 
radicals, and the percentage of cyclization were determined for the 

polymers. In this order, the values for the polymer of (I) are: 0.148; 
15,000; 22.3; 14.7; 63; for the polymer of (II): 0-24, 47-800; 22.3; a 
13.7; 64. The polymerization occurg mainly under the action of acyl ‘ we 
Tadicals. There are 2 figures and 4 tables. The most important English- 
language references are: (¢, B. Butler, R. J. Angelo, J. Amer. Chem, Soc., 

79, 3126, 1957; T. Holt, Ww. Simpson, Proc, Roy. Soc., London, 238, 1213, 

154, 1956. 


ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy AN SSSR 
(Institute of High-molecular Compounds 4S USSR) 


SUBMITTED: April 6, 1963 
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USSR 
/ Organic Chemistry Synthetic Organic Chemistry, EB.2 
«es 


Abst Journal: Referat Zhur - Khimiya, No 1 1957, 845 
3 3 
Author; 
rz Arbuzova, I, A., Medvedeva, L. I » and Plotkina, s 

e a . ° 

Institution: None 
Titles ont | 
he Synthesis of Chlorophenyl Ethers of Methacrylic Acid 


. Original 
erilodicals 
Zh. obshch. Khimii, 1956, Vol 26, No 4, 1127-1130 


Abstract: Chior. 
O-substituted phen 
ylic ethers of 
Synth of methacryl 
ear beeen fae the general formula CHoCcH soe 
Cl CéHo (Ia) a : ), 4eC1CgH, (Ib), 2,4-Cloc (Ic) cea. Ar 
(7 5C GH (Ie) by @ reaction a 3 y Sy yO~ 
nalogous to that of ArOH 
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“USSR/Organic Chemistry - Synthetic Organic Chemistry, R-2 
Abst Journal: Referat Zhur - Khimiya, No 1, 1957, 845 


Abstract: reaction with fused 4-C1C@H,OH is carried out in a Similar manner 
(the reaction product is dissolved in ether and washed with 44 Nak); 
the yield of Ib is 73.5%, bp 43-114°/6 mn 93-949/2 mm (distillation 
in the presence of Clo), Np 1.5292, df’ 1.1823. Sinilarily from 
2,4-CloCgH30H (IV) and Tf, Ic is produced (heating for 3 hours at 
90-929, folioeas by distillation with CupClo)3 the yield is 82.7%, 

b ete3-133-5°/10 mm, mp 55-56° (from alcohol-benzene solution), 
28 "2 1.5239, aR©-9 1.249. “When 200.9 gms SOClp are gradually 
added to 192.75 ems of 4-01 6H, OH and 146 gms of III and heated 

2.5 hours at 70°) until evolution of HCl is completed, followed 

by extraction with ether and washing with 10% NapC03, Ib is obtained 

in yields of 80; after distillation in a stream of COs with CuClo, 

the yield of 53%. When 54.4 ems of SOClg are added to 81.5 gms IV 

and 45 gms of III and allowed to stand for 50 hours at 20°, followed 

by heating for 2 hours at 70°, after which the mixture is poured into 

4% NaOH and the precipitate dissolved in ether, Ic is obtained after 

distillation of the ether; the yield is 77%. When 41.8 gms of SOlp 

are added to 67.2 gms of 2,4,6-C1l CéHo0H (V) and 34.4 gms IIT at 
35-40° and heated for 10 hours at 40.609, Id is obtained in yields 
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Abstract: of 6] 
-64, mp 61-61.5° (from &lcohol). When 23 ems of IT 
are gradually 
precipitate dissolved in 
. ether and washed 
yields of T44 after distillation of the ethers dnerot oe tained 
7 y, Ie 


is obtained from 80 

(2 hours at 709). phen, Oe tS OH An 73.5 gms 

F 10°)3 the yiela or crude product 4a 74" he cn a3 
. ’ ~ e 
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Zhur.ob.khim. 26 no.4;: 
(MLRA 9:8) 


dineniy Akademii nauk SSSR. 


Synthesis of chlor | ’ 
1127-1130 dp "56. ophenyl methacrylates. 


1. Institut vy sokomolekulyarnykh soye 
(Methacrylic acid) 
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ARBUZOVA, I.A.; PLOTKIN, S.4.; YFREMOVA, V.. 
Synthesis of alkylidene and arylidene glycol acrylates and 
methacrylates. Zhur.ob.khim. 26 no.4: 1124-1127 Ap '56. (MLBA 9:8) 


1. Institut vysokorolekulyarnykh soyedineniy Akademii nauk SSSR, 
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Analysis of decomposition products of medicinal drugs. 1. A method 
of qualitative evaluation of medicinal drugs of the Hydergin (Sandoz ) 
type. Farmacja Polska 18 no.8:180-183 Ap '€2, 


1, Zaklad Chemii Farmaceutyeznej, Akademia Medyczna, Poznan. 
Kicrownik: prof, dr. F. Adamis 


APPROVED FOR RELEASE: 08/23/2000 


CIA-RDP86-00513R001341320003-4" 


PEPROVED FOR RETEyOE aged a er DESO: pent enoUlostee ven. is 


Bee 


Sun 


2 feronpesicion broduers of Drugs. Yart 3. 


neconpesition af Uudestine-tyre Druzg.” 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001341320003-4" 


CIA-RDP86-00513R001341320003-4 


"APPROVED FOR RELEASE: 08/23/2000 


—_— 


Wes 7 


A 


Pao 


a 
FY fice 


OG iS? 


LOFT NK 


he 


I Wareaw, parmacs® er Vet 18, 
; \ 1. 


Qmrartysia of Brvg Beceapese smydergin”-t7Pe Drugs,” 


cure 
Seite J 


t3)) pp 180-10. 


Culture Injection, as 
tee Preduetion,” tsadele 


Rie Sarewic 4 Ssone 


Bares ter! pref, £. PREYEYLEISVICZ, MD); 


ne prone) . 
(Wrtwre ves, ued) 2, HOSZCAENSEL, 


CIA-RDP86-00513R001341320003-4" 


APPROVED FOR RELEASE: 08/23/2000 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001341320003-4 


SNS E Rar S TS PRES SB SER ON Spe eee TE SEER REP SREP TAT ee emer Ss te ae 
ae oo sae 3 aE E 


ADAMANIS, F.3 PAWELCZYK, E.; PLOTKOWL, 


i he : 
nated ergot alkaloids of t 
Poznan [Med] Ser. © no.10: 


On the chromatography of hydroge 
ergotoxine group. Bull soc. amis sci 


(ERGOT ALKALOIDS chem) 


95~104 ' 61 e 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001341320003-4" 


CIA-RDP86-00513R001341320003-4 


"APPROVED FOR RELEASE: 08/23/2000 


*gTvod £4790 
-wivo uopponpomd 04 pawer 4ZTA 961 I8L 6 go qoseds 
Ss UPT@g Mos UOTyBIOND ‘sem g ‘suodven cazzCm 
pare fseura L-9 ‘quememre ‘sem g-L Sgyue, Ssemt, 
“ty. SuoTg pune eeu, 4 SuoTyonpoad qgezozpe 4 seaseos 


|. Zana Supanp “Tqedeprsaos peswetout Yssn Ut uoTyzonpozd 


3 


“Ant AON (pyU0g) °TO6y eouvaTs/ussn 


LT a 


a LTOZFITA °THEL JO FTO ASAT UT se yee? sv 
- OCUEZ O°G GBA 20RY UT GHOT JO FIV QSITS Suymnp uory 
sonpord £rwAT TW TVTIZsNpuy pus Tea Fupmp yeeo Peacw 
1° gen seetadwegue cof’, suoTgonpoal Tepaysupusy uo 
‘eywp Axequenieury ‘*fmouoce TwuOTyea Jupoueupz ap ser; 
;eppuedxe S£2e,08png Bupacys etqey ‘yuewloToaop TUFt4 
' mgnput up foe feTqnaz go ucTQUZETTaNqe ‘mio zet x84 
“gotreury go woTgpeod go woTasnoutp Twofso48Ty Tuzeue 


Tt ON “IITA ToA ,f@trwuta Acg, 


a dd 8g ‘pugetad *apyOar , *Smou0 og 
“ STRUOTACY YRFTBTOOG Jo quowloTeaeg on} pute sooueuty, 


8 xh ‘O0TO* HO  £00E0* Ont uopzonpory LIAS 
ie Aon i "1064  @0Uwa ra Soca 


CIA-RDP86-00513R001341320003-4" 


APPROVED FOR RELEASE: 08/23/2000 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001341320003-4 


KOZIOROWSKI , Czeslaw; PLOTNICKI, Bazyli 


‘A quantitative method for the determination of properdin by means 
of estimating its proteins. Przegl. epiden. 16 no.43461-465 '62. 


1. 2 I Kilinikt Pediatryosnej AM we Wroolawiu Kierowiks prof, dr 
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we Wroclawiu Kierownik: prof. dr T. Nowakowaki. 
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KOZIOROWSKI, Czeslaw and PLOTNICKI, Bazyiit; Firet Pediatrie 
Glinie (I Klinika Pedilatryczna), AM [Atademta Medyezna «~ 
Medical Schoocl/ in Wroclaw, Director: Prof Dr i. HIRSZFELDOWA 
and the Children's Clinic of Infectious Diseases (Klinika 
Chorob Zakaznych Wisku Dziectecaszo), AM in Wroclaw, Direc- 
tor: Prof Dr I, NOWAKOWSKI. 


""A Quantitative Method of Properdin Determination by Esti- 
mating Its Protein Content'’ 


Warsaw, Przeglad Epidemiclogieany, Vol XVI, No 4, 1962 
. op ae ~485 


Abstract: /Authors' English sunnary 0aified7 The common 
meathode of properdin det<rmination used to be very complex 
and technically difficult. The authors propose & modification 
based on properdin adsorption by inulin ang the estimation 

of the protein content of the properdin-inulin complex using 
the tanin turbdidimetric nLero-technique. This modification 

18 easy and quick and might be introduced at any clinical 
Laboratory as a routine technioue, 1 table; 1 illustration; 
14 references, mainly Western, 
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Venous stasis of the hip stump and its prevention. 
Protez. i protezostr. no.10:87-93 '64. 
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1. TSentral'nyy nauchno-issledovatel'skiy institut 
protezirovaniya i protezostroyeniya. 
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Knee joint of hip prosthesis with a device for the utilization 
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1. TSentral'nyy nauchno-issledovatel'skiy institut protezirovaniya 
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KRETOVA, 0., pisatel'; BULAVIN, M., pisatel'; GLUKHOV, A., kand.ekon.nauk; 


MITROSHIN, S., kand.istoricheskikh nauk; PLOTWIKOY, A, vrach; 
MOREY, M., zhurnalist; PHUDKOVSKIY, P.N., red.; VOROTHIKOVA, 2.¥., 
red.; SERADZSKAYA, P.G., tekhn.red. 


(From impoverishment to prosperity; past and present conditions of the 
villages of Novo-Zhivotinnoye and Mokhovatka, Berezow District, Voro- 
nezh Province] Ot oskudeniia k protavetaniiu; proshloe 4 nastolashchee 
sel Novo~-Zhivotinnogo 1 Mokhovatki Beresovskogo raiona Voroneshskoi 
oblasti. Voroneshskoe knishnoe isd-vo, 1958. 77 D. (MIRA 12:3) 


1. oboe id Novo-Zhivotinnovakoy uchastkovoy bol'nitsey (for 
Plotnikov). 
(Voronezh Provyince--Villages) 
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letters to the editor. VYoen. znane 38 no.9 ‘4 86) 
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LARIN, A.; PLOTNIKOV, A. 


, een on od 
Letters to the editor. Voen. znan. 37 no.12:20 D ‘él. 
(MIRA 14:11) 

1. Predsedatel' Kominternovskogo raykoma Dobrovol'’nogo obshchestva 
sodeystviya armii, aviatsii 4 flotu, ge Voronezh (for Larin). 
2, Starshiy instruktor oblastnogo komiteta Dobrovol'nogo obshchestva 
sodeystviya armii, aviatsii i flotu, g. Kuybyshev (for Plotnikov). 

(Voronezh--Military education) 

(Kuybyshev--Military education) 
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Abs jour : Ref Zhur'- Biologiy§, 


and Chemical Properties J 


No 11, 1958, No- 48619 


Author s Plotnikov A. A. 

Inst : peravo Agricul tural Institute 

Title s Harvest of Grass Mixtures and Their Influence 
on Structure and Soil Fertility in Fieid Grass 
Cropping 

orig Pub 3: Sb. nauchn. tr. qvanovsk. s.-kh. in-te, 1956, 


vVyP- 14, 3-15 


Abstract ¢ On turf~-podzolic, 


Ivanovskaya Oblast!, 


dusty~argiliaceous soils of 
a red clover and timothy 


rass mixture yielded a hay crop in the amount 


of 37-117 centners/nectare. 


of meadow fescue 
boosted the hey 


cara 1/2 


APPROVED FOR RELEASE: 08/23/2000 


The introduction 


grass Snto this grass mixture 
crop to 181 centners/hectare, 


CIA-RDP86-00513R001341320003-4" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001341320003-4 


cee BEER 


S228 REESE 


A.A. 

PIOTNIKOV, Ao ae 
Rote of various plants of &, grassland? Fee gente nts 
gai composition of soil aggreg ji vee 

g e ATRA 
y gei*ekokhozyaystvennyy institut. 


Van 
pee (Soi1 physics) 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001341320003-4" 


ABPROVED. FOR laniebaiah wit Nie cent CIA-RDP86-00513R001341320003-4 


Kita Soeee tees <A BSS Ee TE STE SSSR Fl BPE TAS ESS RONG Tesieore test coer SS oe ea pated 


FIOTNIKOV, A.A.,dotsent 
Se eee 


2 


tation 
Structure of loamy turf-Podzolic soils under a crop ro 
iS) trud. Ivan.sel'khos.inst. no.16:15-31 58. 
system. Sdor.nauch. tru han | 
1. Kafedra zemledeliya i agrokhimii Ivanovskogo sel 'skokhozyay stvennogo 
inetituta. 
(Podzol) (Rotation of crops) 
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~ PLOTVIKOV, A.A. 


Dynamics of water-stable soil structure under grassland crop 
rotation. Pochvovedenie no.10:88-92 '60. (IBA 13210) 


1. Ivanovakiy sel'skokhozyaystvennyy institut. 
(Soil moisture) 
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USSR / Soil Science. Physical snd Chemical Properties 
of Soil. 


Abs Jour Ref Zhur - Biologiya, No 11, 1958, No. 48618 


Author lotnikov, A. A.3; Makarova, V. V. 
Inst Tvanovo Agr.cultural Institute | 
Title Dynamics of Soil Structure and Humus in Grass 
- Crop Rotation Using a Layer Under Spring Wheat, 


Winter Rye, and Potatoes 


Orig Pub Sb. nauchn. tr. Ivanovsk, s.-kh, in-ta, 1956, 
vyp 1h, 16-21 


Abstract In experiments on turf-podzolic soils in Ivan- 
ovskaya Oblast’? towards the end of crop rota- 
tion, an increase of 0,2)% in humus content, 
and an increase of from 13 to 30% in water- 
stable aggregates was observed in the soils, 
The structural composition of the soil was 
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Brfricient utilization ef sed in grassland crep retations on 
turf-Pedselic seile{with German summary in insert]. Pechvevedeaie 
ne.4:80-86 Ap '56. (MLRA 9:9) 
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Pad 681. 142.642 
ss | AUTHOR: Afanas'yev, V. A.3 Kazais, E. B.}3 Plotnikov, A. D. a 
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: TITLE: Specialized arithmetic unit 
SOURCE: Avtomatika i priborostroyeniye, no. 2, 1965, 17-19 


© |NOPIC TAGS: arithmetic unit 


ABSTRACT: The development of a specialized few-digit arithmetic unit based on 
| three-cycle ferrite-diode logical elements is briefly reported. The use of a table 
“tof binary logarithm-antilogarithms has simplified the logical circuit of the unit 
~ fand has accelerated the multiplication, division, and evolution operations. The unit 
‘performs ‘addition and subtraction of numbers, yields logarithms, and can add, 
jsubtract, and shift the logarithms, The number code has 17 binary digits; the 
- |mantissa significant part has 11 digits; order, 4 digits; order sign and mantissa 
jSten, 1 digit each. Orig. art. hast 1 figure, 
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VAVIIOV, V.S.; PLOTNIKOV, A-F.; ZAKHVATKIN, &.V. 


Infrared absorption of silicon having high specific resistance 
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AUTHORS s Rzhanov, Ae Ve and Plotnikov, Ae Fe 
a IN, 
TITLE: The surface levels in germanium according to data on the 


photoconductivity in the infrared range of the spectrum 
PERIODICAL: Fizika tverdogo tela, Ve 3) nOe 5s 1961, 1557-1560 


TEXT: The authors measured the photoconductivity of Ge samples which were 
illuminated with intermittent light from an vkc -12 (IKS-12) spectrometer. 
The amplified circuit equipped with phase detector had a sensitivity of the 


order of 0.1 pv. The 20° 5° 0.4 mm? large p-type samples had a resis- 
tivity of 25-30 ohm.cm; measurements were performed in a eryostat with an 
NaCl window at a temperature of the samples of about so°K. The vacuum was 


of the order of 1074 mn Hg. The results of measurements taken in a range 
between the edge of the principal absorption band and 3.4 are shown in the 
accompanying figure. The results agree with those of other studies insofar 
as the concentration of: the surface levels and, accordingly, the photocon- 
ductivity increases with the temperature of preheating up to 500°K, but 
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decreases (at energies of the light quanta less than 0.5 ev) when previcus- 
ly heated to 600°K. The effect of preheating and of elemental oxygen leads 
to an increase in the concentration of surface levels of one and the same 
type. The results obtained prove the existence of discrete surface levels 
near the middle of the forbidden band. The rise of photoconductivity at 
quantum energies of 0.38-0.4 ev corresponds to an electron transitiou from 
a surface level about 0.04 ev below the middle of the forbidden band to tne 
conduction band. The subsequent decrease in photoconductivity may be ex- 
plained by an electron transition from the valence band to a surface level 
about 0.06 ev above the forbidden band. The holes arising therefrom under- 
go quick recombination with the electrons in the conduction pand. Thus, @ 
negative photoconductivity must correspond to this process if it takes 
place. In order that both phenomena appear together, the Fermi level has 
to be 0.02-0.04 ev above the middle of the forbidden band. The decrease in 
photoconductivity may also be related to a decrease in the absorption coef- 
ficient. Finally, the monotonic rise in photoconductivity at energies 
above 0.42 ev is evidently due to a system of continuous surface levels. 
Preheating at 600°K changes not only the concentration but also the churac- 
ter of energy distribution of these levels. The authors thank 
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Vv. S. Vavilov. for his assistance. There dre 1 figure and 14 references: 
9 Soviet-bloc and 5 non-Soviet-bloc. ; : 
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26.2420 ‘ 
AUTHORS: Vavilov, V. S-» Plotnikov, A> Fe 


TITLE: Photoconductivity of neutron-irradiated p-type silicon 


PERIODICAL: Fizika tverdogo tela, ve 3, no- 8, 1961, 2455-2457 


TEXT: The authors discuss the spectral dependence of photoconductivity and 

the energy band scheme of p-type silicon with radiation defects. The 
measurements were made in boron-doped silicon with 5°10 5 em7? oxygen atoms 

at most and a resistivity, of approximately 100 ohmecm. The fast-neutron 

flux was approximately 4013 n/cm?. According to the theory of Kinchin - Piz 

the concentration of displaced atoms was assumed to be 10 cem72. The 

hole concentration in the valence band which was determined by electric 
measurements was found to be 8-101 em72 at a temperature of approximately ox 
300°K. The results of the measurements are shown in Fig. 1. (o - conduc- 
tivity, AO - conductivity change upon action of light) The "tedges", which 
correspond +o a wavelength of 4-1, 3.3, and 2.8 p are directly related to 

the minimum energies of photoionization, 4.e., to the transitions of 
electrons from the valence band to the incomplete levels E,+0.30; E, + 
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E, + 0.45 ev. At 100°K the Fermi level was at a distance of 0.2 to 0.3 ev 

from the valence pand. The sharp decline at 3.8 p»p is due to light absorp- 

tion. The energy band schemes by which Fig. 1 can be explained is shown in 

Fig. 2. Tie existence of the level Ey + 0.35 is not proved. The value of ay 


the level E, - 0.16 ev which is an efficient electron trap and whose posi- 


tion was determined from the values of photoionization constants approxi- 

mately agrees with that which had been obtained by G. N.- Galkin, N. S- 

Rytova, V. S- Vavilov (ZhFTT, Il, 9» 1960) by another method. The electrons 
promoted into the conduction band as a result of illumination do not shorten 

the relaxation time of conductivity due to the large electron-capture cross 

section of the centers (approximately 40713 cm“). The concentration in the 
electron traps in the erystals investigated does not exceed 408 cm73. Never ba 
theless, it is possible that the centers to which the levels mentioned 7 
pelong may be combinations of an oxygen atom and of a radiation defect ac- .¢ 
garding to the spin resecnance method of Yotkins, Korbett, and Volker. The ‘ 
authors thank V. Antonov, G. Ne Galkin, and L. Smirnov for valuable help. : 
There are 2 figures and 4 references: 1 Soviet and 3 non-Soviet. 
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29,3360 _£032/E114 
AUTHORS: _ Plotnikov,,. A.F., Vavilov, V.S,, and Kopylovskiy, B.D. 
TITLE: An apparatus for studying the spectra and kinetics of 


photoconductivity in semiconducting crystals 
PERIODICAL: Pribory i tekhnika eksperimenta, no.3, 1962, 183-187 


TEXT: The apparatus was designed for studying photo- 
conductivity in single crystals in the infrared part of the 
spectrum at low temperatures. A block diagram of the apparatus 
is shown in Fig.l. The. infrared radiation is taken from an 
u<C-12 (IKS-12) monochromator and is focused on the specimen (e) 
by a system of mirrors. The radiation reaching the specimen is 
partly reflected on to a polometer 6 whose output is fed into 
an amplifier tuned to 9 C-p-S- This is used to control the 7) m4 
incident intensity. The specimen is placed ina conventional 
metal cryostat and maintained at ~100 °K. Thick germanium and 
silicon filters {> are used to reduce scattered radiation. _The 
specimen is connected by short leads to the input stage of an 
amplifier, ‘which is in the form of a cathode follower with double 
screening and negligible grid current. The double screening 
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An apparatus for studying the spectra... 


E032/E114 4 
ensures low input capacitance. The input stage is connected to a 
narrow-band amplifier tuned to 9 c.p.s. which is followed by a 
synchronous detector coupled to the modulator. The sensitivity is x 


0.5 x 107% V/division with an input resistor of 5 x 1013 ohm. 

The photoconductivity. spectrum and the incident spectrum are 
recorded on a pen recorder chart. Both a.c. and d.c. operation is 
possible. Amplifier circuit diagrams are reproduced. The appara- 
tus has been used to measure photoconductivity spectra of fast 
neutron-irradiated silicon crystals. An account of the results 

is given élsewhere (v.S, Vavilov, A.F. Plotnikov, J.Phys.Chem. 
Solids, Pergamon Press, 22, 1961, 31). Studies of the kinetics of 
impurity photoconductivity carried out with this apparatus have led 
to a determination of the cross-section for carrier capture by 
levels associated with structural defects which are produced in 
p-silicon after irradiation by fast neutrons. 

There are 6 figures. 

ASSOCLATION: Fizicheskiy institut AN SSSR 
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er: B111/B104 
2b. 2Y RO 
AUTHORS : Vavilov, V. S., Galkin, G. N., Malovetskaya, Vv. M., and 
_Plotnikov, A: FP. : 
TITLE: Photo and thermoionization energies of deep level 


radiation defects in Si 
PERIODICAL: Pizika tverdogo tela, v. 4, no. 7, 1962, 1969-1970 


PEXD: Experimental results of thermal and photoionization are compared 

py utilizing a fact recently discovered in the annealing of p-type Si, ie 
namely that the difference in stability of two closely, adjacent levels of 

the centers resulting from 1 Mev electron bombardment amounts to 

EY + 0.21 ev. Pig. 1 shows that’ the raising of the level balances the 


disappearance of charge carriers (holes) on the donor level (E, + 0.19 ev). 
This defect is stable even at 200°C. There are 2 figures and 1 table. 


ASSOCIATION; Fizicheskiy institut im. P. N. Lebedeva AN SSSR Moskva 
(Physics Institute imeni P. N. Lebedev AS USSR Moscow) 
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AUTHORS: Paramonova, R. A., and Plotnikov, A. F. 


ents. 


TITLE: Some problems of the kinetics of impurity photoconductivity 
. in copper-doped germanium 


PERIODICAL: Fizika tverdogo tela, v. 4, no. 10, 1962, 2835-2839 


TEXT: The kinetics of impurity photoconductivity was studied to find the / 
cross-section of the trapping of the majority carriers in copper-doped 


gran pie By calculating the time constant of the exponential attenuation 
of the photoconductivity, and:by determining the concentrations of the 
_Trecombination centers and of the free carriers in.the respective band from 

the Hall effect, one can calculate the cross-section of the trapping of the 
majority carriers. This was done for the C= 0.26 ev level 


20 


(o,,~ 2-107" em”) and for thee, + 0.31 ev level (0 cm) at 
% i 


= 1-10" 
hole 
125°K. In n-type germanium a quenching of the impurity photoconductivity 
at wavelengths ranging from 2.7 to 1.7 was discovered (300°K). ‘The sharp 
decrease of the resistivity in this range is attributed to electrons from 


Card: 1/2 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001341320003-4" 


CIA-RDP86- cil bynes chai 4 


"APPROVED FOR RELEASE: 08/23/2000 
ye ee ee SPREE Rs BRASS 92 eo ee aa see Seue eee Sa ae wee Et Sca5 a Besa vgchaa RE : sara 55: eases 
Some problems of the kinotiga,.. Hs eneuroronje 


the valency ‘band being liftea 


ft 
ato the level e+ 0. 46 ev. The empty sites 


are then fil 
en filled up by elect#ors from the conductiod band. The 
re are 


7 figures. 


ASSOCI : 
ATION: fap eaety ingeleut im. P. N, Lebbany AN 
ysics Institute imeni P, UN. Lebedby as paca sisecoe) 
’ sCOW 


SUBMITTED: May 26, 1962 


Card 2/2 


APPROVED FOR RELEASE: 


08/23/2000 CIA-RDP86-00513R001341320003-4" 


"APPROVED FOR RELEASE: 08/23/2000 


CIA-RDP86-00513R001341320003-4 


ae 
i —————— — 
Peesucs 
& -- 2 11168 
s/181 62/004/012/015/052 
94-7 500 B104/B102 
AUTHORS : Vavilov, V.5., Plotnikoys, AsF~s and Tkachev, V.D. 
" PIPLE: . Investigating structural defects in silicon single 


crystals by reference to the photoconductivity 


PERIODICAL: Fizika tverdogo tela, v- 4, no. 12, 1962, 3446-3454 
; ‘ : ' wai! 
_ TEXT: The photoconduct ivity spectra of p-, and n-type Si single erystals--:\/ 
‘with different oxygen, boron, and phosphorus concentrations, irradiated 
“py electrons (1 Mev) from the electrostatic generator of the Laboratoriya- 
fiziki poluprovodnikov (Laboratory of the Physics of Semiconductors) : 
‘of the FIAN at 100 and Z00°K, were investigated with a recording 
spectrometer designed on the pasis of the WKC -12 (IKS-12) monochromator. 
The specimens were plates (15+2.5°0-8 mm)’ with palladium contacts 
(p-type specimens) or with zinc contacts (n-type specimens). Results: 
Irradiation leads to the appearance of a large number of discrete levels 
in the forbidden band. The dependence of the shape of the photo- 
conductivity spectrum on the position of the Fermi level, which is 
related to the excitation of electrons on the different levels, shows 
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radiation defects which determine the photoconductivity Spectrum of Si 


determine the Characteristics of defect diffusion. Electrically active 
impurities (Cu, Au) with concentrations of 109!1 i, 1012 on-3 could be 
identified by Studying’ photoconduotivity Spectra, There are 12 figures, 


|. A8socTapion: Fizicheskiy institut im. p.y. Lebedeva AN SSSR Moskva. 
ae (Physics Institute imeni p.y, Lebedev AS UsspR, Moscow) 
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Fig. 11. Levels of defects. Legend: (I) Res 
: . : ult of electric q ; 

(II) data of optical investigations by H.Fan and b. Randas Ciao 

Phys-, 30, 1127, 1959); (III) (A) crystals pulled from a crucible; 

(B) crystals produced by zone melting in vacuo. 
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AT 16d  -B125/3102 
AUTHORS: Plotnikov, A. F., Tkachev, V. D., and Vavilov, V. S. . 
ae : een ae LO EEN I ay ta f . : . 
“. SIPLE: - The photoconductivity spectra of monocrystals related with 
ae 7 _Yresidual impurities. 
PERIODICAL: —s_- Fizika tverdogo tela, v. 4, no. 12, 1962, 3575-3577 


TEXT: The photoconductivity spectra of silicon monocrystals (o~1000 ohm ca) 
were examined at 100°K at constant and alternating excitation (noduleticg 
frequency of the light 9 cps). The crystals were either produced by 
zone melting in vacuo or were grown in quartz: crucibles. The measuring v 
apparatus, described by A. F. Plotnikov et al, (PTEf)3, 1962) recorded 
variations in the dark conductivity up to-1078, the A-dependences of the 
“relative change’ Ao/oI in the photoconductivity of p-type silicon 
monocrystals of 500 and 75 ohm-ecm, have the same step-like form. Jf is the 
intensity of the exciting light. The Photoconductivity beyond 3.2 y may 
‘be related with the known donor level of gold which lies 0.35 ev above 
the v-band. This level is due to centers whose concentrations vary between 


ioe and 10'' ¢g7, This concentration of monocrystals produced in quartz 
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dishes is higher by one order of magnitude. than. that of silicon produced 

by vertical zone melting in vacuo. The level at 1.8 p corresponds to 

bipolar excitation, the level at 2.2 p corresponds to the acceptor level 

lying 0.54 ev below the bottom of the c-band and the level 2.6 » arises 

from bipolar excitation by the copper level Ey + 0.49 ev. In the latter 


case, minority carriers (electrons) are excited by double optical 
transitions to the conduction band. The level in the region 2.3 y» of the 
A-dependence of Ao/oi is evidently due to electron excitation from the 
gold level E, - 0.54 ev to the conduction band. The broader level below 


2p might be due to bipolar electron excitation through 2 levels. The 
shape of the spectral curves of the photoconductivity of p-type silicon 
monocrystals (doped with gold up to 5*1019 em™4) confirms the above 
assumption that the impurity photoconductivity in unalloyed Si crystals 
is caused by gold atoms. In Si monocrystals produced by zone melting in 
vacuo without any crucible the gold concentration is found to be 


16° 10!! em? and the copper concentration 10°! ~ 10'* om™*. In Si 


monocrystals grown in quartz crucibles or by vertical zone melting the 
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‘residual impurities, copper and gold, produce local centers with deep 
fenere in the forbidden Panda. There are 3 figures. 
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